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Introduction
The World Health Organization (WHO) considers health system responsiveness (HSR) to be one of three fundamental objectives of a health system. HSR has been defined by the World Health Organization as 'the ability of the health system to meet the population's legitimate expectations regarding their interaction with the health system, apart from expectations for improvements in health or wealth ' (World Health Organization 2000) . One dimension of HSR is confidentiality, which the WHO views as essential for a health system to provide care that fully respects the patient as a person (World Health Organization 2000) . Confidentiality is also thought to be important for trust between patients and healthcare workers [including community health workers (CHWs) (Kok et al. 2015; Turinawe et al. 2015) ], and the broader public health system (Hall et al. 2001) . Qualitative studies suggest that trusting relationships between healthcare workers and patients, as well as the wider community, positively impact health workers' intrinsic motivation and ultimately health worker performance (Dieleman et al. 2003; Kyaddondo and Whyte 2003; Agyepong et al. 2004; Mathauer and Imhoff 2006; Manafa et al. 2009; Peters et al. 2010; Campbell et al. 2011; Dickin et al. 2011; Mbilinyi et al. 2011; Razee et al. 2012; Prytherch et al. 2013; Okello and Gilson 2015; Kok et al. 2016) . From the perspective of the patient, an expectation that health information will not be kept confidential may reduce utilization of curative and preventive healthcare services, potentially leading to adverse health outcomes. While confidentiality is important in any interaction with the health system, it is plausible that CHWs are unable to maintain confidentiality to the same degree as nurses and doctors working in healthcare facilities, because CHWs are trained less extensively and cannot rely on aspects of the healthcare facility infrastructure (e.g. private consultation rooms) that promote confidentiality. Patients may thus be particularly concerned about confidentiality when healthcare is delivered by a CHW outside healthcare facilities. In addition, confidentiality concerns are likely to be especially high for conditions that are accompanied by a high level of stigma.
HIV is still a highly stigmatized condition in sub-Saharan Africa . As such, whether the population trusts that health workers will keep information about their HIV status confidential is crucial to achieve high utilization of HIV-related healthcare services. The WHO has recently started recommending antiretroviral therapy (ART) for all people living with HIV regardless of CD4-cell count ('test and treat') (World Health Organization 2016a). It estimates that implementing these guidelines has the potential to prevent 21 million deaths and 28 million new infections by 2030 (World Health Organization 2016a). Importantly, these projections, and thus the success of 'test and treat', hinge on achieving high HIV testing uptake and ART coverage. Yet, currently more than half of individuals living with HIV in sub-Saharan Africa (SSA) do not know their HIVstatus (UNAIDS 2014). Thus, if the benefits of 'test and treat' are to be maximized, countries in SSA will need to substantially scale up HIV testing uptake. Swaziland, with an estimated adult HIV prevalence of 27% (World Health Organization 2016b), is a case in point. In 2012, 50% of men and 32% of women living with HIV in Swaziland were unaware of their HIV status (Ministry of Health 2012) .
Several studies in Swaziland and other countries in SSA have pointed out key barriers in increasing uptake of facility-based HIV testing, which is still the most widely used mode of HIV-testing (Armitage et al. 2011; Risher et al. 2013) . Other than fear of stigma and discrimination, these barriers include the cost of transport and services, distance to the nearest facility, understaffed facilities, long waiting times, and inconsistent supply of testing kits and supplies. Given these obstacles, community-based testing, particularly testing by CHWs during home visits, has high potential to increase testing uptake. Indeed, the WHO recommends that countries implement community-based testing, including home-based testing, alongside facility-based testing (World Health Organization 2013). Such community-based testing can feasibly be conducted by CHWs. In fact, in its recommendations on task shifting to address workforce shortages for HIV services, the WHO identifies HIV testing as a key service that is appropriate for task shifting from nurses to lay healthcare workers, such as CHWs (World Health Organization et al. 2008) . The evidence on the uptake of CHW-led HIV testing in SSA is scant (Sabapathy et al. 2012) . Instead, most of the existing studies on the uptake of home-based HIV testing in SSA employed nurses or counselors who did not otherwise work in the study communities and did not provide home-based healthcare services other than HIV testing (Sabapathy et al. 2012) . This study contributes important evidence to policy makers in Swaziland, and sub-Saharan Africa more broadly, regarding the likely uptake of CHW-led HIV testing.
A key component of Swaziland's primary healthcare system is a large national CHW program, called the rural health motivator (RHM) program. Traditional village committees in Swaziland elect community members to work as RHMs in the same communities in which they live. Aiming to cover all households in Swaziland, the program had 5,214 RHMs in 2015 (Ministry of Health 2008; East Central and Southern African Health Community 2010; UNICEF 2014) . RHMs receive a preliminary 12-week training course, after which they are responsible for attending to 15-20 households each (Ministry of Health 2008; East Central and Southern African Health Community 2010; ICAP-Swaziland 2012) . The monthly stipend for RHMs is 350 Swazi Lilangeni, equivalent to around USD 22.30 (not adjusting for purchasing power parity). RHMs' job responsibilities consist of a wide array of activities and include (1) encouraging household members to take up relevant healthcare services (e.g. antenatal care and immunization services); (2) providing health information on a variety of topics (e.g. hygiene, communicable diseases, mental health, and dietary counseling); (3) referring ill
Key Messages
• Integrating quantitative data from a population-based household survey with qualitative data from 19 focus group discussions, we found that a large proportion of Swaziland's population distrusts the national community health worker (CHW) cadre with confidential medical information.
• Our results suggest that trust may be improved by increasing coverage of the CHW program, raising clients' confidence in CHWs' technical and confidentiality training, assigning CHWs to communities other than the ones in which they live, recruiting more male CHWs, and addressing gender biases.
• Confidentiality concerns could be a significant obstacle to the successful rollout of CHW services for stigmatized conditions in Swaziland.
household members to a healthcare facility; (4) attending medical emergencies (e.g. emergency deliveries); (5) promoting adult literacy; and (6) assisting with growth monitoring programs of children under five years of age (ICAP-Swaziland 2012) . The program has been operating continuously since its inception in 1976. In addition to being an indicator of the non-technical quality of care provided by RHMs, gaining a better perspective on whether Swazi communities trust RHMs could provide insight to whether RHM services for high stigma conditions, and in particular RHMled HIV testing, is a feasible strategy and how it should be implemented. This convergent mixed-methods study aims to (1) ascertain whether Swazis trust RHMs, and CHWs more broadly, with regards to maintaining confidentiality, and (2) to identify reasons for trusting or distrusting CHWs with confidential health information.
Methods

Study setting
We conducted a population-based household survey as well as 19 focus group discussions (FGDs) in Lubombo and Manzini, which are two of Swaziland's four administrative regions. In 2007 (when the latest Swaziland census was conducted), Lubombo had a population of around 220 000 and Manzini of 350 000; jointly the two regions accounted for 52% of Swaziland's total population (Central Statistical Office 2010). Both regions are mostly rural. However, Manzini region also includes the city of Manzini, which is Swaziland's second largest urban area (Central Statistical Office 2010) . The population in Manzini is, on average, the wealthiest and most educated in the country while the population of Lubombo is the poorest and least educated (Central Statistical Office & Macro International Inc. 2007) (Table 1) .
Mixed-methods design
This study employs a convergent mixed-methods design (Bryman 2006; Fetters et al. 2013) . Integration of quantitative and qualitative data occurred during the sampling and analysis stage. We sampled participants from the same study population (communities in the Lubombo and Manzini region of Swaziland) for both the household survey and FGDs.
Quantitative methodology
Quantitative data was collected through a population-based household survey.
Sampling
The household survey for this study employed two-stage stratified cluster random sampling (Deaton 1997 ). The strata were region (Manzini and Lubombo) and rural versus urban. In the first stage, a random sample of 100 census enumeration areas (EAs) was selected whereby 50 were selected in each region, of which 13 were urban EAs and 37 rural EAs. In the second stage, after enumerating households in each EA, 20 households were selected through systematic random sampling.
Data collection
The household survey was conducted from June to September 2015. Data collectors administered a household head questionnaire, which asked questions on standard indicators of household wealth (Supplementary File S1). In addition, a household member questionnaire was administered to all household members above the age of ten years who were present at the time of the visit. The questionnaire contained questions on respondents' sociodemographic characteristics, exposure to the RHM program, demand for specific RHM services, care-seeking behaviour, smoking, alcohol use, depressive symptoms, and knowledge of HIV and tuberculosis. The questionnaire can be found in Supplementary File S2. The independent variable in the quantitative analysis is the answer ('yes' or 'no') to the question: 'Do you trust the RHMs in your area to keep information about your health confidential? By confidential, we mean that the rural health motivator does not tell other people about your health without your permission.' Written informed consent was obtained from all participants, including additional parental (or guardian) consent for participants below the age of 18 years. Households were not revisited if no one was present in the household at the time of the visit. Instead, another replacement household was selected at random.
Data analysis
We used uni-and multivariable logistic regression models to determine factors associated with RHM trust. In all models, our outcome was a binary indicator for trust. As predictors, we assessed sex, age, region (Lubombo or Manzini), household wealth quartile, marital status, schooling, employment, having ever been visited by a RHM, and time lived in the surveyed community. Regressions were conducted with sampling weights, and standard errors were clustered at the level of the primary sampling unit (i.e. the EA level). All statistical analyses were conducted in Stata 13.0 (College Station, TX).
Qualitative methodology
Qualitative data was collected through 19 FGDs with community members. We conducted group discussions rather than individual interviews expecting that participants would share negative views of the RHM program more readily if they perceive their opinions to come from the whole group rather than one dissatisfied individual (Green and Thorogood 2014). 
Sampling and recruitment
Criterion-based stratified purposive sampling was employed with the goal of obtaining information rich data. We sampled in four strata, which were the two regions (Manzini and Lubombo) and urban versus rural. We selected two communities in each stratum, summing to eight communities in total. We conducted separate FGDs for females and males to account for the possibility that females may be less vocal in the presence of males. In two communities, we conducted an additional FGD separately with male and female adolescents (10 to 19 years of age). One of these youth FGDs was excluded from the analysis due to small sample size (n ¼ 2). The research team approached village chiefs, the leaders of the traditional community structure in Swaziland, in each of the selected communities to introduce the study and obtain permission. Each chief was then requested to help recruit individuals who they felt were vocal members of the community. We aimed for six to ten participants in each FGD. All village chiefs agreed to assist with the study. Before beginning the FGD, participants were informed of the study and provided written informed consent. For participants below the age of 18 years, additional written parental (or guardian) consent was obtained. All participants who attended a FGD agreed to participate in the study and provided consent.
Data collection
Data was collected between May and October 2015. All FGDs were conducted in private community spaces such as community meeting rooms/halls. Each FGD was facilitated by two recent graduates of the University of Swaziland Social Science Program who were fluent in SiSwati and English. The data collectors were Swazi and aged between 20 and 35 years. FGDs lasted between 45 and 90 min. The FGDs were conducted in Siswati, taped, and then transcribed and translated into English by the facilitators. The local study coordinator conducted a quality check of each transcript. At the start of each FGD, participants filled out a questionnaire on basic sociodemographic characteristics, employment status, and the length of time they had lived in the community. All groups were first asked from whom they seek care in case of different illnesses. After these opening questions, all groups were asked to specifically discuss their view on RHMs. All groups were asked a version of the question: "Do you think RHMs should be offering HIV tests at people's homes in this community? Why or why not?". The reactions to these questions were then used to delve into a deeper discussion on trusting RHMs with confidential health information.
Data analysis
Two of the authors conducted content analysis using an inductive approach to coding (Sandelowski 2000) . Broad themes were identified after an initial review of the data. Additional iterative reviews were then conducted to further refine themes and identify key connections between them. All coding was done using NVivo 11 (QSR International). 
Results
Quantitative results
2312 individuals participated in the household survey ( 
Factors associated with trust in CHWs
In univariable and adjusted analyses, whether one's household had ever received a RHM visit was a strong predictor of trust in RHMs to keep health information confidential (aOR ¼ 2.11; P < 0.001) ( Table 3) . Age (aOR ¼ 1.03; P ¼ 0.049) and being employed (aOR ¼ 1.58; P ¼ 0.035) were also positively associated with RHM trust. Educational attainment, on the other hand, was strongly negatively correlated with trusting a RHM. Figure 1 displays the multivariable average predicted probability of a participant trusting a RHM with confidential health information by level of schooling (holding covariables other than educational attainment at their observed values). The average predicted probability of a participant without any schooling trusting a RHM was 66%, approximately twice that of a participant who completed secondary schooling or higher (32%).
Among participants who reported that their household had ever been visited by a RHM, RHM visit frequency in the previous 12 months predicted RHM trust (aOR: 1.08; P ¼ 0.005) (Supplementary File S3). For those receiving between zero and 30 RHM visits in the last 12 months, the predicted probability of trusting a RHM rises by an average of 1.49 percentage points per additional RHM visit (Supplementary File S4), adjusting for age, education, sex, marital status, employment status, region, time lived in the surveyed community, and household wealth quartile. RHM visit length (in minutes), however, was not significantly associated with RHM trust in multivariable analyses.
Qualitative results
The FGDs (n ¼ 19) had a total of 169 participants with an average group size of 8.9 participants and a range of four to 13 participants per group. Rural participants comprised 51% (86/169) of the sample, and 53% of participants were female. The mean age of participants was 29.2 (SD: 18.3) years ranging from 11 to 78 years. On average, participants had lived in the community for 22.1 (SD: 16.0) years of their life at the time of participation in the study.
FGD participants overwhelmingly expressed negative attitudes towards being offered HIV tests by RHMs. Themes that emerged to explain this view were (1) low trust that RHMs would keep testing information confidential, and (2) the perception that RHMs received inadequate technical training to administer HIV tests.
Perceived lack of confidentiality
Among participants who explicitly stated their preference for not receiving HIV tests from RHMs, a perceived lack of confidentiality was raised as a key issue that needed to be addressed. This view was common among participants of both sexes as well as youth (10-19 years) participants. The concern about confidentiality was also expressed among the few participants who demonstrated openness to receiving HIV tests from RHMs. These participants frequently emphasized the need for confidentiality training:
I think they must offer it [RHM-led HIV testing], but it would be good if they [RHMs] could be trained first on confidentiality and counseling. (Female adult, urban) Three primary reasons emerged during the FGDs for distrusting RHMs with confidential medical information (Table 4) . These reasons, at least one of which was mentioned by most focus groups, The solid (blue) line shows the average predicted probability (obtained from a multivariable logistic regression) of a respondent reporting that he/she would trust a RHM with confidential health information, holding participants' covariables (other than educational attainment) at their observed values.
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The multivariable logistic regression included the following explanatory variables: age in years (continuous), educational attainment (categorical), sex (binary), prior visit by a RHM (binary), marital status (binary), employment status (binary), region (binary), time lived in the surveyed community in years (continuous), and household wealth quartile (categorical).
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The multivariable regression was run with survey sampling weights and standard errors were clustered at the level of the primary sampling unit (enumeration area).
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The vertical bars depict 95% confidence intervals calculated using the delta method (as estimated with the 'margins' command in Stata 13.0) All regressions were run with survey sampling weights and standard errors were clustered at the level of the primary sampling unit (enumeration area). The multivariable regression included the variables shown in the table as well as sex, time lived in the surveyed community in years, and household wealth quartile. Variables not shown in the table were neither significant (P < 0.1) in the univariable nor in the multivariable regression. c Prior RHM visit was defined as either the participant or his/her household having ever been visited by a RHM. were concerned with factors that would make it likely that the RHM shares the information with other community members. Other possible reasons, such as fear of being stigmatized by the RHM or being too embarrassed to share the information with the RHM, were not mentioned.
Discussion
Approximately half of all household survey respondents stated that they do not trust RHMs with confidential information about their health. The FGD data strengthened our confidence in the quantitative finding that a large proportion of the Swazi population distrusts RHMs with confidential health information. The overwhelming majority of FGD participants expressed that they would not utilize RHM-led HIV testing with the predominant reason being that RHMs cannot be trusted to maintain confidentiality. Supplementary File S5 details how the findings from the qualitative and quantitative databases were integrated.
In both uni-and multivariable regressions, the strongest negative predictor of trust was increasing educational attainment. We can only speculate about the causal pathway(s) underlying this correlation. One possible reason is that those who are more educated may feel more confident to admit distrust of RHMs to interviewers because they perceive themselves as better equipped to articulate the reasoning behind this (presumably socially undesirable) view. A strong positive predictor of trust was whether a respondent's household had ever been visited by a RHM. Similarly, RHM visit frequency in the last 12 months was positively associated with trust. A possible explanation for this observation is that those who distrust their RHM express to him/her that they do not wish to be visited. We asked household survey respondents who reported to have never or infrequently (10 visits in the previous 12 months) been visited by a RHM why they thought they had not been visited more often. Only 2.3% of these participants agreed to the statement that "we have asked the rural health motivator not to visit this household". A more likely explanation for the positive association between exposure to RHMs and trust, therefore, appears to be that RHM visits build clients' trust in this health worker cadre. If this explanation is true, then increasing coverage of the RHM program (including the frequency of RHM visits) may increase the population's trust in RHMs with regards to maintaining confidentiality.
Further policy recommendations may be ascertained from the reasons for low trust provided by FGD participants. The three most frequently expressed reasons were: (1) RHMs are recruited from the same communities in which they work, (2) RHMs are likely to share confidential information with other community members because they are largely women and (3) RHMs do not receive confidentiality training. Thus, the following strategies may increase trust in the RHM program. First, assigning RHMs to work in communities other than the ones in which they live may increase some clients' confidence in sharing confidential health information with RHMs. Second, policy makers and program planners should consider changing the gender composition of the RHM cadre. In particular, a strategy whereby male RHMs are assigned to male clients and female RHMs to female clients could reduce some of the distrust that is caused by the perception that women are more likely to share information with other community members than men. In the longer term, however, policies and programs aimed at addressing gender biases may be more successful in raising trust in the RHM cadre. Third, RHM training on confidentiality and approaches to ensure confidentiality should be intensified. As part of this training, the RHMs could be instructed to discuss confidentiality issues with clients and to explain to clients how they will ensure that their information remains confidential. A certificate for the successful completion of such confidentiality training might allow RHMs to 'signal' their trustworthiness and competence to clients.
This study has a number of limitations. First, responses in the household survey on trusting RHMs with confidential health information are likely to suffer from a degree of social desirability bias. Stating to the interviewer that one distrusts a RHM with confidential health information was likely perceived as socially undesirable by respondents because (1) RHMs are fellow community members, (2) RHMs have been selected by fellow community members and the village chiefs and (3) RHMs provide a service to the community for little monetary compensation (East Central and Southern African Health Community 2010; ICAP-Swaziland 2012). In addition, some respondents may have been concerned that stating to distrust RHMs with confidential health information suggests that one has confidential health information to 'hide' from others (e.g. a positive HIV status). Our finding that 49% of respondents reported to distrust RHMs with confidential health information may thus be an underestimate of the true proportion of respondents who distrust RHMs. Second, the regressions identifying predictors of RHM trust do not allow for causal inference given the observational nature of this household survey. We have attempted to overcome this limitation to some degree by conducting FGDs to identify participants' reasons for distrusting RHMs with confidential health information. Third, this study did not ascertain the views of RHMs on the level of, and reasons for distrust between them and their clients, which could have added further insights. Similarly, the study did not investigate to what degree the Swazi population distrusts other health worker cadres, such as nurses and physicians. Fourth, as this study evaluated only one CHW cadre in one country, the external validity of the study for other countries and CHW programs is limited. For instance, while our findings suggest that RHM-led HIV testing in Swaziland may experience low uptake, there is evidence that CHWled HIV testing has been implemented successfully in other subSaharan African settings (Sabapathy et al. 2012) . Nonetheless, the RHM program is a large and fairly typical CHW program, including its focus on conducting household visits, the provision of health information and advice, and the fact that CHWs work in the communities in which they live. As such, some of the study's findings are likely to also apply to other large government-run CHW programs in sub-Saharan Africa.
Conclusion
We found that almost half of household survey respondents reported to distrust RHMs with confidential medical information.
Integrating both quantitative and qualitative data, our results suggest that trust may be improved by increasing coverage of the RHM program, raising clients' confidence in RHMs' technical and confidentiality training, assigning RHMs to communities other than the ones in which they live, changing the RHM gender composition, and addressing gender biases. Without efforts to improve trust, it is likely that RHM-led services for which confidentiality is perceived to be particularly important will experience low uptake. More broadly, this study suggests that assessing populations' trust in CHWs with regards to confidentiality, and undertaking efforts to improve trust where necessary, could be crucial steps to the successful large-scale implementation of CHW services for highly stigmatized conditions, including CHW-led HIV testing.
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